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Atomic force microscopy (AFM): AFM measurements were performed under ambient conditions using a Bruker Multimode 8 SPM system operating in tapping mode in air. Silica cantilevers (OMCL-AC200TS, Olympus) with a resonance frequency of ~150 kHz and a spring constant of ~10 N m -1 were used. The samples were prepared by spin-coating of aqueous NBI solutions onto silicon wafer with 2000 rpm.
Dynamic light scattering (DLS):
DLS measurements were performed at room temperature on a Beckman Coulter N5 submicron particle analyzer equipped with a 25mW Helium-Neon Laser (632.8 nm) using 10 mm Hellma quartz cuvettes.
Determination of thermodynamic parameters Isodesmic model
In isodesmic model, one dimensional aggregation is assumed to proceed via same binding constant and free energy of aggregation for each monomer added to the growing chain. 3 The equilibrium between monomer and aggregate for such a system can be denoted as, The molar fraction of aggregated species (α agg ) for such a system can be denoted as,
where K is the aggregation constant and T is the total concentration of molecules. agg can be expressed in terms of apparent extinction coefficient at a given dye concentration ( ̅ ( T ))as agg = ̅( T )− mon agg − mon (2) where mon and agg are the extinction coefficients of the aggregated and monomeric species, respectively. Combining eqn (1) and (3), the apparent extinction coefficient at a given dye concentration, ̅ ( T ), can be expressed as,
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By fitting plot of ̅ ( T ) at a specific wavelength with respect to concentration T using eqn (3), corresponding binding constant at a particular temperature can be determined. The Gibbs free energy of association, ΔG ass is computed using the following equation.
Δ ass = − Tln ass (4) where R is the universal gas constant, T is the temperature and ass , the association constant.
Goldstein-Stryer model
The anti-cooperativity process is described using the Goldstein-Stryer model, which combines the formation of a nucleus with size 's' and further aggregation into larger structures. 4 The cooperativity factor σ is defined as the ratio of binding constants for nucleus formation (K s ) and further elongation (K e ). 
For σ = 1, the process is considered as isodesmic, for σ < 1 cooperative and σ > 1 anti-cooperative. An anti-cooperative process can be evaluated via the Goldstein-Stryer model using the following equation. (6) where K e is the elongation constant, σ is the cooperativity factor, c 1 is the monomeric concentration and T , the total concentration of dye molecules. Degree of aggregation, agg , can be expressed in terms of elongation constant, e , monomeric concentration, 1 , and the total concentration of dye molecules, T , as
The Gibbs free energy of association, ΔG ass , is computed using the following equation.
where R is the universal gas constant, T is the temperature and e , the elongation constant.
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Molecular Dynamics (MD) calculations
Force field creation
Force fields were derived based on the GROMOS 54A7 parameter set. 5 Topology files for NBI 1 and NBI 3 were created using the Automated Topology Builder 6 and are publicly available under the molecule IDs #246516 and #246528, respectively. Two additional dihedrals between the core and the attached phenyl rings were added manually so as to match the molecular potential energy during rotation of the dihedral with the DFT-derived values for a biphenyl system. 
Simulation procedure
Simulations were carried out using GROMACS 8 in the NPT ensemble using a Nosé-Hoover thermostat and a Parrinello-Rahman barostat. Temperature was set to 300 K and pressure was maintained at 1
atmosphere. The time step was 1fs, electrostatic interactions were calculated using Particle-MeshEwald summation. The box contained 4008 water molecules for the NBI 1 monomer in Fig. 6b; 13998 water molecules for the NBI 1 dimer in Fig. 6c ; 3950 water molecules for the NBI 3 monomer in Fig. 6e and 23705 water molecules for the NBI 3 dimer in Fig. 6f . The SPC/E water model was used.
Density plots were averaged over 500ns for 
Data analysis
To illustrate back-folding of the side chains, the time-averaged density of all carbon atoms in the side chains was determined in a body-fitted coordinate system centered around the naphthalene core (illustrated by the red circles in the density plots). To compute the stacking distance in Fig. S15 , first the distance vector between the geometric centres of the two naphthalene cores was determined. In a stacked configuration, the two naphthalene cores are typically arranged parallel to each other such that this vector is almost, but not exactly, parallel to the normal vector with respect to either of the naphthalene planes. iodide (285 mg, 1.5 mmol) were added into the reaction mixture and flushed with nitrogen for half hour, followed by the slow addition of 2 (4.5 g, 22.2 mmol). The reaction mixture was heated to 75 °C for one hour, and cooled down to room temperature and concentrated by rotary evaporation under reduced pressure. Subsequently, it was filtered through a silica plug by washing with ethyl acetate and methanol. The solvent was removed by rotary evaporation and the crude product was purified by column chromatography, first with methanol (3%)/ethyl acetate and then with methanol (1.5%)/ dichloromethane to yield 3 as a dark viscous oil (3.7 g, 5.11 mmol, 33% 
N,N'-[3,4,5-Tris(3-(2-(2-methoxyethoxy)ethoxy)propyl)phenyl]
Temperature-dependent UV-vis experiments
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13. NMR spectra of NBI 1-3
Fig. S19
1 H NMR (400 MHz, top) and 13 C spectra (100 MHz, bottom) of NBI 1 in CDCl 3 at 295 K.
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Fig. S20
1 H NMR (400 MHz, top) and 13 C spectra (100 MHz, bottom) of NBI 2 in CDCl 3 at 295 K.
S25
Fig. S21
1 H NMR (400 MHz, top) and 13 C spectra (100 MHz, bottom) of NBI 3 in CDCl 3 at 295 K.
